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£fc. #§£»!)§©*>•? 1 o®£Mt*n^Aie^£Mc^T^ ||o?ffi/^ 

Still other objects and advantages of the invention will in part be ob 
vious and will in part be apparent from the specification. 

The invention accordingly comprises the features of construction, combi 
nations of elements, and arrangement of parts which will be exemplified 
in the constrution hereinafter set forth, and the scope of the invention 
will be indicated in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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tgfcfe 3 OAlfiiS^i^ &#JBbfc 3 tRMKM^m tfeg A oS4MB|3fe 3 ' 
£Alt^3£. »n/7Al' IBiiB#©^#0©&gK*©;£#f?£&0 
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>»C^t-St>cO-e*So -07X^S2 2£, El 2 (a) JCtkTJ;?^ fll*. 
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i2*D^ 7 Ag)K2 1" ^te^^n^o 

C©IB^^tlfcH2 *n^5/>JgJR2 1" fCfe^Tti, #Mt£2 6<!:P^2 
5£^fr¥E (El 2 (b) ©®) ©DfSrtTii, ^o»rig^D^7A|^2 
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&ftft£fc<D-efcSo CCTii, 18^2 5^0 2 (b) ©BrtTAtt* 
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2 9' oS4#ft»|t5o &fr*) j p-t<'tzfctbK* EJ1HH3© 
nme&4 5° (^7X),^0' ^3 5° (v-T^X) O-X (a) ) , 
M^4 5° (^7X),Me' ^4 5° O^X) O-x (b) ) „ 
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y-X (b) <Dm&, ©#r£4 5° (7^j-X) 77[Sl^[D]^7t:3 2 biLT, 
-X (c) ©*il^ 0tF?ft5 5° (^-r^-X) #|qJiC|§HM;3 2 ciU, ^tl 
^fttllfiT^tl&o ^nen©^r-XT^nt>©7j[S]^bmtl(i\ ^®/N°^->{t 
^*^SB§ 5 3 2 nmT"1ife$cJ|;i£o c ©^-e©[Hl#r7fc 3 2 a. 3 2 b. 
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a. l£^*n^Af5iH*2 9' ^ft^T &©ic N -35° 55° <D£ 9 1£ 

&&mwyt3 o<D%M<DtfL.mtm&%w$ e©&m£ei^l attire, 
ei 4 (b) fc^-r^jc. mM^u^"^Amm^2 9' con^&iw, (*s»*n 

. vx^2 2(Dmn>(D¥-m'<9-y(v\%^^&^n?nmftytz 2' a 

. 3 2' b, 3 2' Ztietl- 13. 8° O-X (a) ) , - 2 2. 5 

° (y-x (b) K -3 0. 5° O-X (c) ) ©fc£ic@#r$n<5«k9f;: 

^Aie§l{*2 9' ^^{cLTfflSiC4 5° <Dn$m% (EI 4 (a) ) JC&&© 
T\ ^r-X (b) ©*l^cfi N 0^3 2' b©#|S]tcHg#|g^E^ftBLT 
«T7£3 2' b^tSJ|#BB9cE»cAI*Lr^cD5p[g/N - ^->©«^m>LT 
<<f> 0 ^r-X (a) ©i§£rti\ t&^#IBJ*E£&feJ^BJ^3 0 Jcia^fcffcB* 
tSi, ^r-X (c) ©i#£rte. «&#HRBjcE£6feJfcHJJ3fc3 0 /^itWig^- 
*ftejx©lsI#Bfe3 2' a. 32' c ®#|Sjtc«^IE#E#ffiBLT 
i^:i{:^5©t\ ?x^I2 2 ©MS|5©^a/^^->©#^m^T< -So 
fcff U C tlb©M»fc^T(i, fifefiSH^ 3 0 teftm* n ^5 AfSilft: 
2 9' {c^LT^©ieiiB#©M0J7fe 2 70Alit^ittSttofc^i 

/£3©T\ 0^3 2 * a, 3 2' b, 3 2' c ©tfrM&£teKgH»#ffl 5 3 2 n 
m^t>ftlT, ftlftl 5 7 5 nrnftiS (mtfe) . 5 8 0 nmftfi (HfeKifi 
, 5 9 0 nm (Hfe) <D&£tzZ 0 £fz^ C©££. 3?^fe¥f*0 
®II^S4t§0tiri3 1' («+2 0° ©^frfcNtfr £ft§^\ C©^fSjTii 
IIl#r2&Wm^a6, WWfJwtitl^LJi^o ciottffiT?©IeI*T*3 1\ 32' 
a, 3 2' b. 3 2' c©0tjf^«g^#t^^[Hl^^#tt(iEI7 (a). 
(bK (cK (d) {C^o 
£ fc> fiMPJ!^ 3 0 ^lES^fr/^ t>#8l* n Afa^j* 2 9 ' fcAll $ it 
&£, IH5 (a) iC^cT ? fc N 2 2 ©i^K8|5©¥E'** - >©4££?| 
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£.i-6\E\tfr%:3 2" a. 3 2" b, 3 2" c ti, 8 . 4° (^-x ( 

a) K 0° (iEffi^lSl) (^-x (b) K -7. 5° O-x (c) ) 
£ teller £ tu - x tc^jcS-T £ ^[p] KtftMi- <5 WL^mt E fc€- * 9 
-XD&tf&Z-Zo Ctlb©ii^©[Dltif7fe3 2 " a, 3 2" b, 3 2" cO^ 
ifcgli. Ztl^tlS 8 5 nmltfi (Hfe) . 6 0 0 nmftift (Hfetci£l^l/> 
^fe) ^ 6 1 5nm C*U>v?fe) £ft£o COi^, 3?^fe^*0© 

@>&m£.ir&\B\tir3£3 1 " «^t! 5 3 0 nm#ST-B§+ 4 5° ©2r|qJfC[5|#r 

®«3 1" , 3 2" a, 3 2" b, 3 2" c ©IStf^&Stt^ttRtflsraT 
&£#tt«EI8 (a) . (b) , (c) N (d) fc^ 0 
JK±©«k5ttftftM&T0J^LfcJ:9K:. 3 0©&W\ ^©f2^B# 

, iHiiB#©#^2 7 i«2 5* ©^^Ki^m©fifemB^3 o tmmm 

EI 6 ~m 8 ic^-T «fc r> Jc N 7X^S2 2 

1 0 0X©l^t®« (13 7 (b) ~ (d) , EI 8 (b) ~ (d) ) % 

> 3 ^jtWMWO<D^Bm. Ltz*u y^^omtir®]^® t° - ? o ^5 A 
§B»&#<k «9 *Mt,£ ifgT LT^ < ot±. lK#E»c** LTftK&ttf * o ^7 A 

SfS#tt(i KogelnikCcoupled-wave theory K£<0 

d:C6T\ 7X^12 2©^^^©¥S^->©*nr^A£tB^-r<5££ 
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' a N 32' b, 32' c. 32" a, 32" b, 32" c te, HI 4 (b) , i 

5 (a) ©MfcMS&^fSHck&ffcLT^ (EI 2 (b) ©gegTl£2*n^ 
5AJgKg2 1" £f2SIL^l§£r) o ^©#^£1215 (b) IC/ft 0 Lfc^oT. 
tf^lS](c^^a©^^5t^$n^o L^k, 1215 (c) © J; 9 (c^^a ©IbSI 
T^feM!^ 3 0 ^^iSjfcM^TAIN- Lfc £ # fc tSI^SS^E (DjjftizAM 

Z.(DXoK^ JfmRK&Zfom^uy^UUmt'l 9' fcii, 3?^5cfe¥{*0 

©iz:f*ftivx^M2 2 ©¥®^->©ft£^\ |qj— AI^-e|ii— feg©|a]— 
^ft-Dfc^fc^m-t 3 z. t -e-fe + ^ U t- tt©i^ fc®i^l)o 

usi r E12 (b) (DjLu~ew>mit2 si&mmenKDAMne' (-3 5 

0 O-X (a) ) . -4 5° (^-X (b) K - 5 5° O-x(c))) 
1 ooff 2 * n ^5 AJU Kg 2 1" i ^fi^a^^-frT#:ff ^ n ^ A 
te^{*2 9' ^Mf2iiLT*5i9. C ®{*ff * n ^7 AtBH#: 2 9 ' (i. EI 4 ( 
a) , (b) , EI5 (a) ®^li:^Utti, 0^3 2 a. 3 2 b, 3 2 c, 
0^3 2' a, 32' K 32' c, 2" a, 3 2" b. 3 2" c© 

^©^ft^tlfaft^ 1 o s irt&tt, 0^3 2ai32* ai32° a, 
Wi> 2bt32' bi3 2° b. 0^3 2 c t 3 2 ' c 

£3 2" c©W0#Tf?££n§ &©!?£> (9. cn^OlElt/TTfe^lsIH^^IoIf/f-r-S 

6 © £ ft o X I ^ <5 t> ( f-£ & ^ o [Hl#r7t £ 0^iTf - S i*fl * □ ^ 

^A=siif*2 9' £ftj&i-6Kir/k(D£oK-tntf£^o 

i-t£frt>, m2 (b) ©MT\ |5]i:-7X^^2 2 ^ffl^T[Hl«(^r£^-ti:/-; 
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C^ATS^^, < BSB^2 5©A*t£§0' (±IS©fiJi|5]l:(ct--S{C(i N fllRtf 
-35°, - 45°. - 55°) T\ |sj C#BS^: 2 6 ©Al^ 0 (±12© 

Mt^\\:ici-&lz^ 5° ) T\ ^n^tl|5)C^X^^2 2©;M3|$© 

- >©jt£Mft ^..ffs^AI^ 0 ' -eieil L ft 3 tfc©* o AiMKS 2 
1 " a, 2 1" b, 2 1" c^-fWihSo f LT, 12] 9 JCtj^-J; 9 ^ N |21 1 ©X 
fS-efW £ tlfcH 1 * □ ^7 1 1' £ d © 3 tfc® * □ AJ^IS 2 1 " a 

, 2Kb, 2 1" ci^fi^ti:, ^©±{cgij©7 * h # 'J -7-^t>^£{* 
1X*n^A^M2 9fcg?#£tK *n^7Al^2 9ffliJ^£>, IH*n^A 
J^KSl 1' f2i|B#©#JgBfe4, *a^AJHfig2 1" a, 21" b, 21" cIB 

w©#M7fe2 6 tm$mKmti^x:m.&\<Dmwyt2 7£Ai*£-ti\ h*o 
y^j+JMffoi i' ^w^n^^s^o' ©#o" ^n^-t^mfx±2" 

mtmzAMLtzm.wit2 1 t^-m^tx, ±wn^o n 
si# □ ^7 A®f ii^^ o ^7 aim 2 9*Km.mtmi-&t&^ 

7J*m¥fo2 1" a. 2 1" b, 2 1" cfcAI^LT. ^tl€"tl©7fc2 3lz£&$z 
^*l©* u y^AWM 2 1" a , 2 1" b . 2 1" c t2liH#© 1 ^UBM 2 4 

ttm-o tzmmit 2 5 tm^mtsmx ^2 5' a, 25' b. 25' ci, t^j 
KK^Ltzmm^t2 1 t^-Bz&T^ ^n^ftiw\\:^^^U2 2©^^©^® 

/ n° ^ - > com^n^ h (D^BM&* n ^ ^ ASM 2 9 fc^S 

^Mteii-r^o :®7x^i2 2 ©^gp©^®/N^->©{t^^-r^ 3#i© 

^*n^A©^iMlte. *n^5AJiiJK2 1" a, 21" b, 21" c*© 
^a^^A(D^-mmtmm(Oh(DX^<0, looli (0JK2 l" a. 2 1" b 
,2 1" cl2§tB#©#JgBfc2 6i,«2 5£#fr¥®fc*fJfrr£»T®) 

C © =t 9 fc LT^I5§i L fcftcff * o 7*7 Afe^f* 2 9 ' fi, HI 4 ( a ) , ( 
b)x05 (a) ©ttllJcfeUT. ^tl^ft. 0^3 2a. 32b. 32c. 
@#T7fc3 2' a. 32' b, 3 2' c, 0^3 2" a. 3 2" b, 3 2" c£ 
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X&mftKmVr'fZbOttS;*)^ HI 4 (b) fcjjr£-«fc K % {#ff*n^Afei| 
{* 2 9 ' <Dffi&KS$LXMz-lf 2 2. 5 ° Oft^SfeSPJ^ 3 0 ^AttT Si§ 

(i@tiT7fe3 2' a, 3 2' b. 3 2' c jWEKA !> , *netl 5 7 5 nmftfi ( 
3t*lfe) > 5 8 0 nmffi (Hfef-ifiOlf^fe) N 5 9 0 nm (Hfe) <tfe#^ 
*d *9 tt^&i~0-7X^fi 2 2 c«f&g|$©¥ffi/N 0 ^ - >©#;^J|*. &CtKt£% 
o EI 5 (a) »c*rr«fc 9 Wm*u 2 9' ©iE®^fS]^b 

feMZltZt, tS^BSJtE{ctilHl^3 2" a. 3 2" b s 32" c^JI||(cA 
^ €ft^ft5 8 5 nrnft-S (jffe) . 6 0 0 nm#£ (^fefcfi^^ ly > ^fe 
) > 6 1 5nm t^Wo <0 fttf £>|h — ?m 2 2 

©flA^->©t^§:i{:f^ 0 04 (b) x 05 (a) fc&^T, $ 

^ is^#Biif E^@^t, f*^^n^^Aie§if*2 9' & j eti"enm^<nm& 



i IBSlcMfc * Attft © #H*t£ £ tc i o r BLMWLX&nmm H fix 
^X^2 2©^cDip®/N 0 ^->(7)ft(i{*ff^n^^AfBlij*2 9' K 
tt L Tffift ft f cig$£ift f c^te S H^ffia-eJifigW 5 fe©ft £ L TS4 $ n 

2 9' fc ti. 3 ^5cfe¥f* o ©£{#{t t> m— Alt^ -en— #J8bfe £ M 

tz&K$fin<n^fojtt(D={-mz.£-ox&'mzmx%, nm*., t+aijf-fit^ 

&*)'m^*>(Dt-?Z>Z.tt)<X%Z>o 

£ll©ei 3 ©ebt?8uksb§ u fcftat* o uivmw- 2 9 ' <Dm&x 
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*£¥#0&tf"7X?iR2 2©^®/N^->©ft^R (#fe) > G (life) , B ( 
»fe) TrHfiteiiLT^^-'fb^EIoTfectUo ^©^Jc^ (b 
) , (35 (a) ©ttit-7X^l2 2©^^©^®/N°^->©ft^ll^-r-2»i 

©ft £ L ti^, £ «S> ^ Ef£#^ £ o t> © t fi & 0 

iC6T\ J^±©EI2©^2^n^5AJg|^2 1". 21" a, 2Kb, 2 
1" c^J&^IfS^&^T. 1&te&IM£2 4te&-f Lfcffl^tt<Tt>cfc^ 
o fcrt?U l*7t:StS2 4^l^XUi, [215 (b) „ (c) lzjjki-£oKW. 

ttz, mi ©ii *n^-Mij&i i' ^te^-s^Si lt. uf7^ 

<5l*t£ 2 Xf >y ^Of-ya-^EftciS HUM * n ^ ^ A mZJj&Zm V * T 

E]2©!fl2*ny-^AJ!KS2 1" , 2 1" a. 2 1" b, 2 1" c £ 
IB^-T LT, iliiM© 1 IkitmWlM. 2 4 Offcb D KRMM(D 1 &7G&ifc 

21" a, 21" b, 21" c^teiit-^^cD^ffi/^-ycb LT, IE#^T^ 
ffl $ tl £ S^ffi ^ T 4 ? n y* - > £ L TlBii f £ J: 9 f c L T & «fc 

£^{cte s i2*D/7AHl2 1" . 2 1" a. 2 1" b, 2 1" c £fBH 
f- £&©¥E'** - > t LT, 7j*§l^fB££¥®'^ - > <£ LT!Biit--S «fc 9 
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o 

h AMnvm^ytt v^-m^x o t^im* o^Ai tT^fitsti 
^ $ * * - > t±ffi * © efe^B^^Ai^ t-^o ^ © ai^ f-j£ c 

>©ft^\ IW— AI^TfH]— -^g©|Hl-#M^iffiS^m^-SAI^©M«i 



WHAT WE CLAIMS IS; 

©iHj-#,BS7fe t m~KKWz h Attn (D^foit t (d^-bk x o Tfrmm* n ^ a 
1 1 x^mt eii znxu&ct £#tfc t-f& f*^* o y => a i bh^o 

-A 1 fBi£©{#1** □ ^ AfE&fto 

a^ MiBirSrt-eo^TfeoA^ t^mfcv>Attft tmm^v> : &mz.ti L 
xm mqxv&m izAttn-emmm&^-vmmz.mMmfr & AMi-zftmmi&x 

fBH £ ft. 3 &^&¥f*©jt © * □ ^ 5 A ti, ^il^flt/^f Bit® (c^J- 1 

TBgMit k am^- & n mm&xmm $ nx ^ & c t t -t & ? u - a 2 tm 

C 5 } HytB¥ffi^ 0 ^->©{t^\ ^ifc&ffiXteW ^nt?0tT^§C 
i in^U-Al^b4 ©Hft/^ 1 illBic©f*ff * o ^ 5 A=Biij*o 

C 7 ) 3 &7C*fe¥#©& i < * - > ®{t t (D'ptz < i t> 1 ort W<£ & 
2oJ^±©^T^SfBii$nr^-SCi:^#iti^-^^ U-A l^t> 6 ®Wl 

^ i mmvvm* o ^ ^ aib^{* 0 

A 1 ^ £ 7 ©faft^ 1 £32«©#»* a ^ 5 AiBHH# 0 

C9] »^i/^->oM |f[— Att^Tl^— z£g©|5|— #J&)fe£ 
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teSid^te & Attft t (D^F'&K J: o T&tM* o^Ai LT^aiBH 
$nttt4Ci £ 1" ami* o ^7 AfB$t{* 0 

CI 2] MfEMfc0¥S/^->©#^|5]— ©^®/^->©<t/^£>^£ 
C £ in^U-A9^bl 1 ©fatl^ 1 lIfB«c©f#ff * a AfSiif* 

o 

CI 3] mBW.Wc(DW-M^^~y(Di^.(D^^(D^a^^A^ mffir&K 

C 1 4 ] Htjie^©5jiffi/ <5>-y coB-fimte & 2 ~?£X±.(D : {&m.X^WMB. 
£ tlTft £ C £ ita^b-A9^bl 3 ©faft^ 1 IJIBi4©{*ff * n ^ 

C 1 5 ] 3 tkjtWmtOiMi i^ffi/N°^ - >cD(t 11— Alt^T^— ^ 
- > £ IU C t° -y ^©^Xtm^lS^tiT^ - y 1 1 

fom* □ ^ =7 ^im&<z>nm&*mi- □ ^ aib^i* 
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ABSTRACT 

(51— #ffS7fe <t IBS fc^/£ § Al^ft t <D=fm icio TRIM 

3 o Amn^^^(DAMn^cxm^^^mjrit3 2b, 32' biit 
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